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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a castable refractory suitable for a 
waste melting furnace which does not contain chromium and has good corrosion 
resistanceslag infiltration resistancethermal shock resistance and workability. 
SOLUTION: The castable refractory characteristically contains refractory 
particles of 92-99% and a binder of 1-8% and the refractory particles contain 
excess magnesia spinel particles 15-95% and a total of excess alumina spinel 
particles and/or alumina particles in the amount of 5-10% converted into the 
amount of corundum crystals while the balance materially consists of roughly 
theoretical composition of spinel particles. 

CLAIMS 



[Claim(s)] 

[Claim 1|Are 92 to 99% of fireproof particiesand 1 to 8% of binding materia! 
included unshaped refractoriesand fireproof particlesUnshaped refractories which 
contain 5 to 10% with a total amount which converted overalumina spine! 
particles and/or an alumina particle into a corundum crystal including 
overmagnesia spinel particles 15 to 95%and are characterized by what the 
remainders are abbreviated theoretical presentation spinel particles substantially. 
Howeverin the abovespinel particles mean into particles particles whose total 
quantities of a MgO ingredient and an aluminurr^Oa ingredient are not less than 
95% including a MgAbCU crystalincluding a MgO ingredient 5 to 60%. A MgO 
quantitative formula in said spinel particle calls not less than 5% and less than 
23% of thing overalumina spinel particlescalls not less than 23% and less than 
33% of thing abbreviated theoretical presentation spinel particiesand calls not 
less than 33% and 60% or less of thing overmagnesia spinel particles. 
[Claim 2]The unshaped refractories according to claim 1 which contain an 
alumina particle 1 to 10% in fireproof particles. 

[Claim 3|The unshaped refractories according to claim 2 whose particle diameter 

of an alumina particle is less than 0.105 mm. 

[Claim 4}The unshaped refractories according to claim 1 which contain 

overalumina spinel particles 5 to 15% in fireproof particles. 

[Claim 5]The unshaped refractories according to claim 123or4 which contain 

alumina cement not less than 50% in binding material. 

[Claim 6]Claims 1-5 which contain aluminum lactate in binding material are 

unshaped refractories of a statement either. 

[Claim 7]Claims 1-6 which contain a dispersing agent 0.02 to 0.3% in unshaped 
refractories are unshaped refractories of a statement either. 
[Claim 8]Claims 1-7 are the waste melting furnaces with which a furnace wall 
used at least an unshaped-refractories execution body formed from unshaped 



refractories of a statement in part either. 



DETAILED DESCRIPTION 



[Detailed Description of the invention] 
[0001] 

[Field of the InventionjThis invention relates to unshaped refractories suitable for 
the waste melting furnace which fuses wastessuch as burned ashexciuding 
chromium, 
(0002] 

[Description of the Prior Artjln recent yearsthe yield of waste is increasing rapidly 
and the processing serves as a big social problem. As this measurethe 
reductiondetoxicationor recycling of waste is desired and scorification attracts 
attention as that policy. Scorification is the method of taking out the inorganic 
substance in waste as molten slagand reducing it substantially. There are a 
method of carrying out the pyrolysis of the solid waste (kitchen garbage etc.) 
directlyand carrying out melting treatment as scorification of wasteand the 
method of incinerating waste primarily with an incinerator and fusing secondarily 
the burned ashthe fly ashand the sewage sludge which were produced. 
[0003] Erosion of the refractories used for a melting furnace also in which 
scorification is greatly influenced by the ingredient and melting temperature of 
molten slagsuch as burned ashfly asha sewage sludgeetc. which are thrown in 
mainly in a furnace. Although the ingredient of molten slag is changed according 
to the kind of wasteetc.Generallychemical compositionsuch as burned ashfly 
ashand dry solidifying material of a sewage sludgeis 0:1 to 15% of Na 2 Si0 2 :15- 
45% (it is mass percentage and the same in this specification)aluminum2O3:10- 
20%and CaO:5-45%. In additionmany harmful metalsuch as CdPbZnCuAsCrand 
Hgis also contained in burned ash or fly ash. Although there is little metal in a 
sewage sludgeP^Os is contained 5 to 15%. Furthermoremany compounds of S or 



Cietc. are contained as a volatile constituent. It is necessary to make the degree 
of furnace temperature of a melting furnace into a 1400-1650 ** elevated 
temperature. 

[0004]Thereforethe refractories which contain chrome oxide from a corrosion- 
resistant point are used now. Although its corrosion resistance is so good that the 
refractories containing chrome oxide have much content of chrome oxidesince 
chrome oxide in refractories wil! change to harmful hexavalent chromium if it is 
used on atmosphere conditionssuch as an elevated temperature and alkalithere 
is a possibility of producing an environmental pollution problem, 
[0005]As refractories which are not calcinated [ which does not contain 
chromium jalthough there are a magnesia carbon systeman alumina silicon 
carbide-carbon systeman alumina systemetc.since corrosion resistance 
equivalent to the refractories of calcination and spaliing resistance are not 
securableit is not enough as refractories for waste melting furnaces. What is 
excellent in corrosion resistancethermal shock resistanceand workabilityand is 
suitable for waste melting furnaces by the unshaped refractories which do not 
contain chromium is not known, 
[0006] 

[Problem(s) to be Solved by the InventionJExcluding chromiumthis invention is 
excellent in corrosion resistanceslag-proof perviousnessthermal shock 
resistanceand workabilityand aims at offer of unshaped refractories suitable for a 
waste melting furnace etc. 
[0007] 

[Means for Solving the Problem jThis invention is 92 to 99% of fireproof 
particlesand 1 to 8% of binding material included unshaped refractoriesand 
fireproof particleslt contains 5 to 10% with a total amount which converted 
overalumina spinel particles and/or an alumina particle into a corundum crystal 
including overmagnesia spinel particles 15 to 95%and unshaped refractories 
characterized by what the remainders are abbreviated theoretical presentation 
spine! particles substantially are provided. Howeverin the abovespine! particles 



mean into particles particles whose total quantities of a MgO ingredient and an 
aluminumsOs ingredient are not less than 95% including a MgAbC^ 
crystaiincluding a MgO ingredient 5 to 60%. A MgO quantitative formula in said 
spinel particle calls not less than 5% and less than 23% of thing overalumina 
spine! particiescatis not less than 23% and less than 33% of thing abbreviated 
theoretical presentation spinel particlesand calls not less than 33% and 60% or 
less of thing overmagnesia spinel particles. 

[0008]This invention provides a waste melting furnace with which a furnace wall 
used at least an unshaped-refractories execution body formed from the above- 
mentioned unshaped refractories in part. 
(0009] 

[Embodiment of the Invention]! n this specificationunshaped refractories mean the 
whole granular material before adding waterand the execution body formed from 
the unshaped refractories is called unshaped-refractories execution body. The 
unshaped refractories (henceforth these unshaped refractories) of this invention 
are provided with the following. 
92 to 99% of fireproof particles. 
1 to 8% of binding material. 

The fireproof particles in these unshaped refractories contain overmagnesia 
spinel particles 15 to 95%And when it contains 5 to 10% with the total amount 
which converted overalumina spinel particles and/or an alumina particle into the 
corundum crystal and there is the remainderit is characterized by being an 
abbreviated theoretical presentation spinel substantially. 
[0010]Howeverin this specificationspinel particles mean into particles the 
particles whose total quantities of a MgO ingredient and an aluminum 2 03 
ingredient are not less than 95% including a MgA^O^ crystalincluding a MgO 
ingredient 5 to 60%. If a MgO ingredient exceeds 60% although it is corrosion- 
resistantslag-proof perviousness will fall and it will become easy to start a 
systematic spailing. Corrosion resistance falls that a MgO ingredient is less than 
5%, The MgO ingredient in spine! particles is still more preferred in it being 7 to 



55%. 

[001 1]AIthough spinel particles consist of a MgO ingredient and an aiuminumaCb 
ingredient intrinsically in this inventionthe purpose of an unescapable impurity or 
this invention and other ingredients of the grade which does not spoil an effect 
may be included. The total quantity of a MgO ingredient and an aluminurmOs 
ingredient is preferred in it being not less than 97%. Although the theoretical 
presentations of a spinel (MgAbCM are 28% of a MgO ingredientand 72% of an 
aluminun^Os ingredientthe outstanding effect is demonstrated by using the 
spinel particles of various MgO:a!uminum203 ingredient ratios properly in this 
invention. 

[0012jThe MgO quantitative formula in spinel particles calls not less than 5% and 
less than 23% of thing overalumina spine! particiescalis not less than 23% and 
less than 33% of thing abbreviated theoretical presentation spinel particlesand 
calls not less than 33% and 60% or less of thing overmagnesia spinel particles. 
Usual lythe corundum crystal and the MgAb04 crystal deposit to overalumina 
spinel particlesand to abbreviated theoretical presentation spinel particles. To 
overmagnesia spinel particlesthe MgAb04 crystal and the periclase crystal 
deposit usually only including a MgAl 2 04 crystal. 

[0013jThese spinel particles seawater magnesia and alumina MgO:5-60%The 
method of calcinating the raw material mixture mixed so that it might become 
aluminum 2 O3:40-95% of a range with a rotary kilnor the above-mentioned raw 
material mixture is fused with electric scorificationand after cooling and grindingit 
is produced by the method of carrying out a particle size reguiationetc. The spinel 
obtained by calcination is called sintering spinel and the spinel obtained with 
electric scorification is called electromelting (melting) spinel. As spinel particles in 
this inventionany of a sintering spinel and a electromelting (melting) spinel may 
be sufficientand they may be used together. 

[001 4] In these unshaped refractoriesfireproof particles contain overmagnesia 
spinel particles 15 to 95%. There are few periclase crystals of isolation by the 
content of overmagnesia spinel particles being less than 15%and the effect that 



the cubical expansion (henceforth spine! -ized expansion) by a reaction with a 
corundum crystal becomes smaHand elaborates unshaped refractories is small. 
On the other handit is not goodin order that spinel-ized expansion may become 
large too much and unshaped refractories may porosity-izeif the content of 
overmagnesia spine! particles exceeds 95%. 

[001 5]A part of overmagnesia spinel particles may be replaced by magnesia 
particles and abbreviated theoretical presentation spinel particles so that the 
quantity of a MgAbO* crystal and a periciase crystal may not change. The 
calcination magnesia which calcinated the magnesium hydroxide obtained from 
sea water at the elevated temperature as magnesia particles in this casethe 
fused magnesia which melting re-solidified by electromelting and ground this 
calcination magnesiaetc. can use it preferably. The purity of magnesia particles is 
preferred in it being not less than 95%and still more preferred in it being not less 
than 98%. 

[0016]ln this in ventionfi reproof particles are included 5 to 10% with the total 
amount which converted overaiumina spinel particles and/or an alumina particle 
into the corundum crystal in addition to overmagnesia spinel particles. Converting 
into a corundum crystal here means the content of a corundum crystal. In the 
case of an alumina particlethe whole quantity is used as a corundum crystaiandin 
the case of overaiumina spinel particlesit is made into whole-quantity x corundum 
crystai/{corundum crystal +MgAb04 crystal). 

[0017]Among fireproof particlesthe spinel-ized expansion by a reaction with the 
periciase crystal of isolation by corundum crystal conversion content being less 
than 5% becomes smalithe effect which elaborates unshaped refractories is 
small and thermal shock resistance also falls again. On the other handwhen 
corundum crystal conversion content exceeds 10% converseiyspinel-ized 
expansion becomes large too muchunshaped refractories porosity-izeand 
corrosion resistance and slag-proof perviousness fall. More desirable corundum 
crystal conversion content is 6 to 9%. 

[00l8JWhen using an alumina particleit is desirable in the content of an alumina 



particle being 1 to 10% among fireproof particles. When using overaiumina spine! 
particiesit is desirable among fireproof particles in the content of overaiumina 
spine! particles being 5 to 15%. As content of the corundum crystal in 
overaiumina spinel particies70 to 80% is preferred from pointssuch as availability. 
[OOl93Calcination aluminafused aluminaetc, can be used as an alumina particle 
in this invention. That by which these were generally manufactured by the Bayer 
process or the electromelting methodground themand particle size regulation 
adjustment was carried out as fireproof particles is used. The purity of an alumina 
particle is preferred in it being not less than 95% and still more preferred in it 
being not less than 98% , 

(0020jThe fireproof particles in these unshaped refractories make the remainder 
substantially abbreviated theoretical presentation spinel paiticleswhen there is 
the remainder in addition to overmagnesia spinel particlesoveraiumtna spinel 
particiesand/or an alumina particle. Thereforeas a crystal which exists in fireproof 
particiesit becomes a MgAfeQ* crystala corundum crystaland a periclase crystal 
substantially. 

[0021]Among fireproof particleseach spinel particle mainly constitutes an 
aggregate partand the character as refractories is characterized. Thereforeit is 
preferred to make the totai amount of each spinel particle in fireproof particles 
into not less than 92%. 

[0022]As fireproof particles in this inventionit is desirable in particle diameters 
being 10 micrometers - 20 mm. In this specificationthe coarse grain refers to a 
not less than 1.19 mm less than 5 mm particle diameter particlean inside grain 
means a 0.105 mm or more less than 1.19 mm particle diameter particleand a 
particle means the particles of less than 0.105 mm of particle diameters. 
[0023] it is preferred to use properly the particles from which a particle diameter 
differs as spinel particles according to a presentation. That isabbreviated 
theoretical presentation spinel particles are preferred in respect of corrosion 
resistance or volume stabilitywhen coarse grain and an inside grain are made 
into a subject. Overmagnesia spinel particles are effective for eburnation of the 



unshaped refractories by corrosion resistance or spinel-ized expansionif coarse 
grainan inside grainand a particle are made into a subject. Overalumina spinel 
particles are more effective for eburnation of the unshaped refractories by spinei- 
ized expansionif a particle is made into a subject. When using an alumina particle 
for the same reasona particle is preferred and still more preferred in it being a 
particle {henceforth superfines) of 5 micrometers or less of particie diameters. 
Superfines are preferred also when using magnesia particles. 
[0024]These unshaped refractories contain binding material 1 to 8%. The 
mechanical strength of unshaped refractories fails that binding materia! is less 
than 1%and if it exceeds 8% heat resistance and corrosion resistance will fall. 
The thing containing 93 to 98% of fireproof particles and 2 to 7% of binding 
material is still more preferred. 

[0025] It is still more desirable in respect of corrosion resistanceheat resistancea 
mechanical strengthetc. in that a hydration reaction is caused under coexistence 
of watera hardening action is brought about as a binding materiaiand binding 
material should just be alumina cement. As alumina cementvarious alumina 
cement (a similar hydraulic alumina compound is included) which generally uses 
calcium aluminafe as the main ingredients can be used. The content of alumina 
cement in binding material is preferred in it being not less than 50%. 
[0026] In these unshaped refractorieswhen aluminum lactate is contained in 
binding materialit is desirable. As aluminum lactatealuminum lactate normal salt 
aluminum(OCOCH{OH) CH3) 3 ******** aluminum lactate aluminum(OH) 
(OCOCH(OH) CH 3 ) 2 aluminum(OH) 2 (OCOCH(OH) CH 3 )these hydratesetc. are 
mentioned. By replacing some alumina cement by aluminum lactatean 
unshaped-refractories execution body elaborates and warm strength and 
corrosion resistance improve further. 

[0027]Since eburnation will advance if binding material contains aluminum lactate 
and a S1G2 ingredientit is still more desirable. For examplethe white powder in 
which the remainder consists of crystal water has preferred chemical composition 
aluminum203:24%Si02."11,5%and lactic acid:3l% from generating alpha-alumina 



and a small amount of muilites under an elevated temperature. As for aluminum 
lactalein this invention it is preferred to be contained 0.1 to 2% in unshaped 
refractories. 

[0028]Smce there will be digestive tightness and the slaking resistance of 
overmagnesia spine! particles will improve if the complex salt of aluminium 
hydroxideand citrate and lactic acid is furthermore included in unshaped 
refractoriesit is desirable. As such complex saltal u mi n u maCb : 1 7 . 5% lactic 
acid:46.5%and citrate :33% of white powder has chemical compositionfor 
example. As for said complex saitin this inventionit is preferred to be contained 
0.1 to 2% in unshaped refractories. A digestive preventive effect is small in it 
being less than 0.1%and it is not desirable in order that an unshaped-refractories 
execution body may porosity-izeif it exceeds 2%. 

[0029]What is 5 micrometers or less (namelysuperfines) of particle diametersand 
produces a hydration reaction as a binding materialfor exampiesilica flour etc.can 
be used. 

[Q030]ln order to demonstrate the function of fireproof particles more effectively 
in adding the water of the specified quantity to these unshaped refractoriesand 
constructingit is preferred to use together a dispersing agent or a hardening 
regulator. A dispersing agent and a hardening regulator are added in order to 
lessen influence by workability or construction atmospheric temperature. 
[0031 ]As a dispersing agentsodium tripolyphosphatebeta-naphthalene 
sulfonateetc. can use it preferably. As for a dispersing agentit is preferred to be 
contained 0.02 to 0.3% in unshaped refractories. 

[0032]There are a hardening accelerator and a concrete retarder in a hardening 
regulator. As a hardening acceleratorquicklimelithium carbonateetc. can use it 
preferably and oxalic acidboric acidetc. can use it preferably as a concrete 
retarder. In the low temperature below 15 **hardening of alumina cement is 
slowand since hardening will become early if it exceeds 30 **it is necessary to 
change the addition of a hardening regulator according to the atmospheric 
temperature at the time of construction. Generallyas for a hardening regulatorit is 



preferred to be contained 0.05 to 0.2% in unshaped refractories. A dispersing 
agent and a hardening regulator may be beforehand mixed with the mixture of 
fireproof particles and binding maierialmay make the water added at the time of 
kneading dissolved or suspendedand may be added. 
[00333The unshaped-refractories execution body (henceforth this unshaped- 
refractories execution body) of these unshaped refractories which was excellent 
in workability and was formed from these unshaped refractories is also precise. 
Since it spinel-izes with heating in use including various spine! particles 
distributed uniformly and unshaped refractories elaboratethese unshaped 
refractories are excellent in corrosion resistanceand there is little osmosis of 
molten slag and they cannot start a systematic spalling easily. 
[0034]The waste melting furnace of this invention uses this unshaped-refractories 
execution body for at least some furnace walls of a waste melting furnace. When 
the furnace wall of the portion which contacts molten slag especially is 
constituted from this unshaped-refractories execution bodyit is desirable in 
respect of corrosion resistanceenduranceetc. In this casealthough 
ingredientssuch as SiOa and CaO which are contained in molten slagsuch as 
burned ashaluminumzC^Fe^Osand Na 2 Oreact to spinel particles etc.Since the 
reactant with spinel particles serves as a high viscosity substancethe furnace 
wail constituted from this unshaped-refractories execution body has good slag- 
proof perviousnesscorrosion resistance cannot fall easilyand it is thought that 
thermal shock resistance is also high. 

[0035]Thusthis unshaped-refractories execution body forms the furnace wail with 
large endurance which is excellent in the slag-proof perviousness to molten slag 
etc. and has corrosion resistance and thermal shock resistance high as a result. 
Although this unshaped-refractories execution body is the best for waste melting 
furnacesit is preferably used also for the various furnaces and incinerators the 
object for steelthe object for nonferrous meiaifor cementetc. 
[0036] 

[ExampleJAn example (Example 1 - Example 12) and a comparative example 



(Example 13 - Example 18) are given to beiowand this invention is explained to it. 
Mixing [ ****(ed) each raw materia! so that it might become the raw material 
blending ratio (mass ratio) shown in Table 1 Table 2and Table 3 and | by an 
omnipotent mixerthe water (they are sotogake and % to a raw material) shown in 
front was addedand kneaded material was obtained. This kneaded material was 
unmoided after casting and carrying out predetermined time care of heaithgiving 
vibration to an inside dimension 40mmx40mmx1 60mm mold by vibratorand it 
was dried at 110 ** for 24 hoursand the test piece was obtained. 
[0037]Each raw materia! in Table 1 Table 2and Table 3 is as follows. 
Particles CI : Coarse grain of abbreviation theoretical presentation spine! 
particles (sinter). 

Particles C2: Inside grain of abbreviation theoretical presentation spine! particles 
(sinter). 

Particles D1 : Coarse grain of overmagnesia spine! particles (sinter). 75% and a 
MgAfeCU crystal are among particiesand a periclase crystal is 25%. 
Particles D2: Inside grain of overmagnesia spine! particles (sinter). 75% and a 
MgAbGM crystal are among particiesand a periclase crystal is 25%, 
Particles D3: The particie of overmagnesia spinel particles (sinter). 75% and a 
MgAb04 crystal are among particiesand a periclase crystal is 25%. 
Particles E1 : The particle of overalumina spinel particles (sinter). 75% and a 
MgAb04 crystal are among particiesand a corundum crystal is 25%. 
Particle F1 : Super-fines of an alumina particie. 

[0038] Infinite-form 1 : Nature unshaped refractories of alumina which contain 
aluminum 2 0 3 96%. 

Infinite-form 2: Nature unshaped refractories of alumina chromia which contain 
Cr 2 0 3 10%. 

alumina cement: - aluminurr^Os - 73% per partand CaO - 26% per part 
specific surface area -- the thing of 6000-cm 2 /g. 

Lactate: Aluminum lactate (the Taki Chemicai [ Co. Ltd. ] makea trade name: 
TAKISERAMU M-2500). 



Lactic-acid complex salt: Mixed salt which consists of aluminium hydroxideand 
citrate and lactic acid (the Taki Chemical [ Co.Ltd. ] makea trade name: 
TAKISERAMU AS-300). 
Dispersing agent; Sodium tri polyphosphate. 

[0039]The chemical composition of the particles C1the particles C2the particles 
Dtthe particles D2the particles D3the particles Eland particle F1 and a 
crystalline form are shown in Table 4. In addition to alumina cementin Example 
17 and Example 18the alumina particle of 5 micrometers or less of particle 
diameters was also blended. 

[0040][E valuation result] The characteristic of the test piece obtained in Example 
1 - Example 18 was measured and evaluatedand it was shown in Table 1 Table 
2and Table 3. Evaluation criteria and the measuring method are as follows. 
Bulk density (g/cm 3 ): Measure by the refractories examining method (based on 
JISR2205). 

Room temperature three point bending intensity after heat-treating with the 
flexural strength of A (MPa):1 10 ** for 24 hours. 

Room temperature three point bending intensity after heat-treating with the 
flexural strength of B (MPa):1500 ** for 3 hours. 

[0041]Thermal shock resistance (time): The cycle which takes out and quenches 
it out of a furnace after holding the test piece calcinated at 1300 ** for 3 hours for 
15 minutes in a 1300 ** electric furnace was repeatedand the number of times 
until it results in exfoliation was measured. The number of times of the above- 
mentioned cycle limited to 25 times. The direction of thermal shock resistance 
with much number of times until it results in exfoliation is good. When repeated 
25 timesthe thing without exfoliation was expressed as the inside of front "25+." 
[0042]A corrosion-resistant index and the slag depth of penetration (mm): The 
test piece of the shape of two or more trapezoid pillar was started and ground 
from the test piecethe predetermined size was adoptedand this was lined in the 
rotating drum. Subsequentiyrotating a rotating drumoxygen propane flame was 
blown into the axial direction of the rotating drumand it heated at 1800 **. In the 



state where it held at 1600 **as erosion materialthe synthetic siag of burned ash 
and fly ash was supplied in the rotating drumand was rotated for 6 hours. The 
chemical composition of synthetic slag is 0:2% of K20:2% of Na 2 MgO:2%and 
P 2 0 6 :6% aluminum 2 03:16%CaO:32%Si0 2 :32%and Fe 2 0 3 :8%. Every 30 
minutessynthetic siag was supplied newly and examined, 
[0043]The test piece was taken out and cut after cooling a rotating drumthe 
amount of erosions (mm) and the slag depth of penetration (mm) were measured 
in each part of the test pieceand average value was calculated. The ratio of the 
amount of erosions of each example at the time of setting the amount of erosions 
of Example 18 to 100 was computed as a corrosion-resistant index. A corrosion- 
resistant index shows that the corrosion resistance of a small thing is good. 
[0044]The mass rate of increase in a slaking-resistance examination (%): it is 
based on "the slaking property test method of dolomite clinker" of Gakushin 
method 7and the mass rate of increase (%) after holding in 3-atmosphere 
autoclave at 134 ** for 2 hours was measured. Slaking resistance is exceiientso 
that the mass rate of increase is small. 
[0045] 
(Table 1] 

[0046] 
[Table 2j 



[0047] 
[Table 3] 



[0048] 
[Table 4] 



[0049] 

[Effect of the Invention] It is easy to constructand these unshaped refractories 
have corrosion nesistanceslag-proof perviousnessand thermal shock resistance 
outstanding to molten metaimoiten siagglassetc. after constructionand fomi the 
furnace wall which is moreover durable. Since chromium is not includedthere is 
no possibility of becoming a cause of chromium contamination. Thereforethese 
unshaped refractories can substitute for the chromium system refractories 
currently used for the waste melting furnace etc. 
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[0 0 0 53 ?ui A %$£f+^TmM®M'Xm£LT 

it, y y vrnmrem^tcmmmmmF 

[0006] 

mtrz, 

[0 0 0 7] 

w. : ¥X'&%, zt%¥mtt%?Fjmm'm%mm 

204Sft€3r*. W^PKMg O^%5-6 0%^ 
±T?*4«.?*^5. fcf*iHtt^OM g O/f # 

*JX £*M»£tMA 2 3 %W±^o 3 3 %m<D>h 

oi^mmmm.mT.&im^ti^K 3 3%ix±6^o6 

0 %UTO)^o>^ 9% v7M*fjX t: 'Zim&t^ 

[0 0 0 8] tft, «SB*. ±IS^£»A»6f§ 
[0 0 0 9] 
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t ma t * m $>n»&»% tfD^mmni'Ji 

S*. 9 2 ~ 9 9 % t v 1 ~ S % £ 

lif jX t 15-95 #OT7U5 
SijX t '*> WK^iS £ If /* MZTIl> S rtfft37 V# 
Lfc#«T5~1 0%^, 

[0 0 10] fcfcU *«®#Kfc^T, 
£ r.!,fs MgA J 20 < #**«*. l»*fcMgOIM 

«tf 9 S%&±-C3bm?Z^o, M g 0$##6 0% 

4 i . eram^* a mx 5 ^raamsfST l« 

»X*~ U L*>t < M g OJfc»# 5 

g Off 7 ~ 5 5 * 6 tdff $ LUS 

CO 0 1 1 J ^^fcfc^TXt'*^^ 

J*»**fc-?*l*Tfc*l.S M g t A 1 203«»© 
£tf»& 9 7 %&L±V&% tff * LIS *fcf*JU (M g 
A I2O4) Mg 0*»2 8%* A ! 2 0 3 

*#7 2 #«Etca^rtt«*<0MgO : 

A I aO^ifcCX^k^S-fil^^tSCttcJ: 

y, »nfcswi#«fi**i*. 

[0 0 1 23 XK^JHTWMgOPlMitt 5 
%&£fr'3 2 3 %5fe;iC0^CD^7 ? /L'5 ^iSf jX fc^Hi 
? t LU\ 2 3 %tt±#"3 3 3 %*»<0fc<D£W$iftli 

^i^iif jX 3, 7"7U5 *»W 
X£*/I4»tc{*ii#k 35>^t8ftiMgA (204 

na*fi*ff ta l ras y , sg-iitumx ^wtficit, m 

g A I 2048*©**^ ^^->7a»jXt*/H& 

hjlt^*. 

[0 0 131 CtiS^Xfci^iHiW. M-fczV^T 
MgO : 5^6 0%, A I 2O3 : 4 0~ 

9 5 %©«sHKiS: * * a l rcmmmtm 

««sisistc<f:yat»Lx ^ »»Lfc«. 

m«»-?#6n«xt;*iu*?i 
m mm) xKwt^o, *iwiti:^t*xfcr*/ni 

?tLT«s «X£'^k «M (&9K) X£*JWD^ 
Tti-etxt < , 6 L T % «fc tS 

[0 0 14] v 



ite^y * u-xiSJitTO < . n^y^min t mm 
&tcji&mMm (sat. xtwmmt^o) 

* < ft y ^JHBitJt*««aMfc;t ^JiWRi^h^ts - 
35, ^^^->J'SfiiXfc:*/l'»a)-SS«S i 9 5%$® 

[0 0 15) ^^vF«xt^;^T®-gf3 
*Mg A ! 2 04iSai^y U~X^ a s a ©#»fcLS 

a 5 tc ? ^ * t mwtkmMx m¥ r-m 

JfeLTtxfclS CO«$©T^*5'3'IKF4 LTt*, « 
ft L»tft«=? ^*^7*^»$ t < «SfflTM»«. 
[0 0 1 6] *SJBfCfet^T»Jk14»?t*s ?^~>7 

tit, zi^ytrkM&v>mm*^5« riuzn&^m 

A+M9A I204KIA} £ir<s, 
[0 0 17] Hslcftf^, □7>^fe e a H»S« 

^ 5 %$at?s s t aw©t y ^ u-x^ B B a t ^sfstc 

<fc^X t ■*jWb»SStf < % y *JS88'J£»£8BHfc 

x ^*intif»#*# < n. y -r ^r^^ma^w^^n 
situ wfttt^x7^»ai$tffliTr* K *y#* 

[0018] ^us^ia?*affif**^tcj*, 

slls art, 7^st-awxfcr*^«t?*fl^f*« 

^•fct*. BifettlKF*. 7/b5^ii*iXt*^^«^ 
fM#5~1 S%7***t»*LtS 

«x br*iws?«f><537 v^jujsiaoD'&w Mi lt(4 7 

0-8 0 %ff A#«ft icD,^ 5»t LIS 
[0 0 19] #5gi8fc&tt$7^£^l&?tLrH:* « 

nKSStc/t-f-fHSx sfcti«w»atc<fc y»*n» 

L TSf Jfettffi^ i L T!fcf&»8E#ftft fefD^t^ S ft 

Tiuz-fm^mmn 9 5 t*?* l 

C 9 8%U(±T*^i:*6tc»tH.S 
[0 0 2 0] *^^W^^f.£3Sft^»^tt»l*, ? 
^*->7»JX K^ibM?, Z/b 5 1 »JX t *l\>m- 

as i / 5 ± W W i£«»iri» 5 « 
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g A I 2 04m H, 3 =7 > # AfSft 33 ktl^JVl—xm 
[002 1 ] B^ffilSW, &X£*;HKPfck ±£L 

JO 0 2 2] LTli, «E? 

IMl0^m~20mmr'Wi^U\ *<£8BS 
ICS^T. mntm&mn 1.19 mm&± S mm* 
JtS>»£(X\ *f4ttt»iSS0, 10 5mmtt± 

1 0 5mm*3t<Di&?&l/*3 a 

[0023] xt&im^tLzi&, mmiz&vxm- 

<0|«8f ft tc»fltft 5 , 7* J b 5 -f mmx fee *y Hft? 

*fc*5lci6F*Us ^y*^7tt¥€«S3-r*W£*> 

[0 0 2 4] **5^ffilfc%tt£fc**£ 1^8%tG 0 

ffffltT Lv 8 « t S« W«tttf«Tf- Sc 

9 3-98 2-7 % 1 £'§-fct><2 

[0 0 2 5] LTfi, #<&S£T?*»£i!5£ 

Tib- > V h T?S* & Sf&tfc SftftS. OttftSftS 

5 0 %JK±T*« t»t Us 
[0 0 2 6] ffe, *^Elfi»^Wc35^Ts 
KfWT'/bS iff $ U\» QMTfrS. 

~^^ttriiv 3tR7/l'5-'W»jEftA I (OCOC 
H (OH) C H 3) 3^ WW^UBWS-^AA f 
(OH) (OCOCH (OH) CH3) 2^ A I (OH) 

2 (OCOCH (OH) CH3) J5J:tfCftSfl>7K«3%lf 

*kT*m$m%.zz£ic & *) , ^mj»^«x&« 
[0027] m^m»%mr}uz~0ht s 1 

«\ ft¥IBj&(M I 2O3 : 2 4%, S i O2 : 1 1 . 5 



t#H©B»*%<*HE 0. 1 - 2 %&$n&<K>im$ t 

is 

[0 0 2 8] tfSfcjJOWfcT'H'S-'?^ *X>»£ 
ItWttf A I 2O3 : 1 7- 5%, H» : 4 6, 5%, 

t&ism&mt*gBfi!km'£iz o . 1-2 %t sn^to 

ff»*Uv 0. 1%*l?££<hiift!fefc^#'h* 
[0 0 2 9] LTti, H^MSS jumOT 

[00303 *^^»ik«stcm^«iD*iftiips.Tap: 
[003 D »«»jiLTi4, f-y^uyvaw-hy? 

*, SHfcJWtt, ^3©B»*W tc 0 . 0 2-0. 3 % & 
[0 0 3 2] JffMffitca, ^ifc«itSijt^ftlM« 

«ft«»S"jtuT^ ssay^^j* 

It* *'>»ff« ( »$L<«ffi?**, ! ft©, 1 5t*» 
©ffijST't*. T/US^-b>t>H<7)WfcjE«8< > 3 0°C^ 

tmtm< uzTztb, mummmmmte, 

wiimmm, to^awhco. os-o. 2%^ 
$nz<Dtm$i,\,\ ^tst?pj^Eiftp»^, m 

[0 0 3 3] *5F^J?M*«*Xtt^Stl, 

W'mtrmmznmimM'kmwx®, cut, 

«®ft^«fe^, stft^^fin, igiBx^^cs^ 
[0 0 3 4] *nag®H»«»li, *^jf«% 
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§S iO|, CaO, AS2O3, F e20j, Na 2 0«§KD 
[00 36] 

M«3 UTKIfeftM («1~0J1 2) 3S«fctflfc!H» 

(fji 3-«i 8) mtfz*fffl*imt&. *k 
(c«fRi*«fp«u Bigs -ea* ut#s««t«te5R 

ft. C®%||Ettf&> OT4 0mmX4 0inmxl 6 0m 
B^*£Lfc8HC&32U 1 1 0ttCT2 4B¥iB«fcL 
£0 0 3 73 UK *2, *3 tCfe^**fflU»»* 
:*SIMaSXt£*/Utt* (SUSS) <&8*fc 

& ^y*U-X«ft#7 5%, MgA ! 2O4 

isatf 2 s %, 

& ^y?l*-vU&ftff7 5%, MgA ! 2O4 

& ^'J^U~^W7 5%, MgA J2O4 

»E1 : 7Jt5^j«RXf*/HS^ <J5« 
«fc 37>^8A#7 5%, MgA! 2 04^ 

Aff 2 5%, 

JO 0 3 83 ^JSFg 1 : A f 2 0 3 *9 

=F5£?fJ2 : C r 203*1 0%St?7/i/S;f ~^n~FSf 

y^S-rf-tryvh : A i 20307 3%. C aO»2 6% 
T\ itM»#6 0 0 0c mVg 

tt'7i*M- 2 5 0 0) ;i 



ZvAS~3 0 0) , 
[0 0 3 9] »C 1 . »TC 2, »D 1 , «E=FD 

St'^Vh IMS 5 p m«-F©?ii/ 5 ± 

[0040] aw «ism i «n ~«n s -em s tife^ts 

it&S (g / c m3; : &A«Mtift OSS R22 

0 5toM fc£*JX£. 

Sitf3S«A (MP a) : 1 1 0XkT2 4BSBBJ(!HiaSt 

mmm b cm p a } : i 5 o oxkt 3 »sy&5i l 

fc^3»3j£ftff§jfflk 
[004 1] M»t£ m : 1 3 0 QYSCT 3 m& 

® tf* safest y £ Lft#T %-y--f *i Wfciiy £ 

<Og»»2 5HI*l8StLft, SWii, ifMtci^ 

[0 0 4 2] itaji|jSJ:y'X7?;«i (m 
m) : iM#fr5«©^«(DT7 h KT-X*«y 

K K5/x<0«M*25SllcK«yn/r>'ift*(S3&» 16 0 0 

1 2O3 : 16%, C a O : 3 2 %, S i Oj : 3 2%. 
F e 2 Os : 8%, K 2 0 : 2%, Na20 : 2%, Mg 
O : 2%, P 2 Os: 6%T*«^ S t^X5^i*3 0»S 

[0043] isas fxht-xau 

ffiUWU mm (mm) v X5^«jSKI* <m 

1 8(ois»«$ ioot Litmsv&mnmmcoit 

[0 0 4 4] (%) : 

tc^SfeiDT-, 1 3 4 ! ttcT3t.E©<r-h^U™^ 
*P2SSHBfi»Lfe»fl)«««ai* (%) ft3l*Lfc. » 

[0045] 

can 
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